For the past 3 decades, the graded relationship between socioeconomic status (SES) and health has been the subject of intense research. [1] [2] [3] [4] [5] [6] [7] Although some studies of social determinants of health have focused on infant mortality and child health, most have focused on adults. 4'8'8 The literature on social inequalities has contained little discussion of adolescence, the time oftransition from childhood to adulthood, because the dominant hypothesis has been that social inequalities exist throughout life and interact longitudinally to increase the risks of morbidity and mortality.1923 European studies focusing on social class and adolescent health, however, suggest that the general pattem of an inverse relationship between SES and health evident among children and adults is inconsistently present during adolescence.2 '28 Despite the vast literature on social class differences in health, answers to some simple yet fundamental and important questions about the social determinants of health remain elusive. In the United States, few studies of adolescents have addressed social determinants of health as etiologic factors.732 If social class is measured, it is controlled in analyses or dichotomized, with a resulting focus on the extremes of the social class gradient.31337 No information exists about the social-class patterning of health outcomes among US adolescents along the fill SES gradient.
The present study, based on data from the National Longitudinal Study of Adolescent Health (Add Health), a recent nationally representative study of adolescent health, provides a broad look at the patterning ofeffects ofSES on adolescent health. The study focused on 3 chronic and 2 acute diseases responsible for serious adolescent and continuing adult morbidity, which the Healthy People 2000 program has targeted for reduction. 38 Each ofthese 5 diseases has a major impact on public health. The objective ofthe study was to determine whether SES gradients exist among US adolescents for self-rated health and these 5 disease states.
Methods
Although composite measures of SES have been widely used, current recommendations specify use of multiple indicators of social class rather than composite indices. 39'0 This article therefore describes separate measures of income, education, and occupation. Also affecting the conclusions of a study and their applicability within society is whether measures of social class are regarded as quantitative (i.e., years of education) or discrete (i.e., educational certification).39 Because the focus of this study was a description of socioeconomic class gradients that could be understood and linked to the larger literature on the SES gradient in health, the study used discrete, ordinal variables as indicators of SES. Classification into 5 ordered categories, referred to as classes 1 through 5, was done for measures of parental education and household income. Because of the way in which occupation was assessed, this indicator was categorized on 3 levels, as subsequently described.
Study Design and Sample
Add Health is a longitudinal study of US adolescents that focuses on their health and lives.34'41 Add Health uses a complex cluster sampling frame to identify a nationally representative sample of high school students and students from these high schools' "feeder schools." The present study used weighted data from the Add Health baseline, or wave 1, inhome interviews ofadolescents and parents. Of the total sample of 20 745 adolescents in this round, 91% had a sample weight, and 82% of the total weighted sample (n = 15483) had a biological parent, stepparent, foster parent, or adoptive parent who was the parental respondent; these subject-parent dyads were included in the final sample for the present study.
Measures ofSES
Parental respondents were asked to report, in thousands ofdollars, total household income before taxes in 1994. A reported family income of zero was recoded as "missing." Income classification was determined in relation to 1994 poverty thresholds adjusted for household size, from household income tables available from the US Bureau of the Census. Poverty was defined as a household income below 1.5 times the adjusted poverty threshold.'5 Thus, income was classified according to the following scheme: below 1.5 times the poverty threshold = class 1; 1.5 to less than 2.5 times the poverty threshold = class 2; 2.5 to less than 4 times the poverty threshold = class 3; 4 times the poverty threshold and higher but not in the top 5% of household incomes according to 1994 US Census information = class 4; and in the top 5% of 1994 US household incomes = class 5.
Parental respondents reported their education and the education of their current partner. These responses, and the sex of the parental respondent, served as the basis for calculating variables corresponding to mother's education, father's education, and educational level of the most highly educated parent of an adolescent subject. Depression. Two items from the Center for Epidemiologic Studies Depression Scale (CES-D) were modified in pretesting for the present study. Combining these items with the 16 of 20 items from the CES-D that are contained in Add Health45'46 led to an 18-item scale with excellent internal consistency (Cronbach a = 0.87). The full CES-D score was imputed from the sum of these 18 items corrected for the number of missing items. Roberts et al. found that scores of 24 for females and 22 for males maximized the sensitivity and specificity of the CES-D for predicting major depressive disorder among adolescents. 46 Accordingly, in the present study, females scoring 24 or higher and males scoring 22 or higher were considered as being depressed.
Obesity. Calculation of body mass index (BMI), or weight in kilograms divided by height in meters squared, was performed with self-reported height and weight. Obesity was defined as a BMI of 95% or greater for age and sex.47 The 95% figure was chosen as the cutpoint because this criterion is thought to provide better specificity for obesity than are the lower percentile cutoffs used for adults.4849
Asthma. A single item in the parental interview assessed whether an adolescent subject had asthma or emphysema. Because emphysema is not a disease of adolescence, a positive parental response to this question led to classification ofan adolescent as having astma Suicide attempt. Subjects were asked through a computer-based audiotape interview (audio-CASI [Computer Assisted Self-Interviewing] technology)50 to report suicide attempts on a 5-point scale. On the basis ofthe reported number of actual attempts at suicide during the previous 12 months, responses were dichotomized into no suicide attempt in the past year and one or more suicide attempts in the past year.
Sexually transmitted disease (STD).
Respondents who had indicated that they were sexually experienced were asked via audio-CASI to assess whether they had ever had chlamydia, gonorrhea, syphilis, HIV or AIDS, genital herpes, genital warts, or trichomonas. Respondents who reported having had any of these diseases were classified as having had an STD.
Basic demographics. Subjects were asked to indicate their racial/ethnic identities.
Race/ethnicity categories used in the study included non-Hispanic White, non-Hispanic Black, Hispanic, American Indian/Native American, Asian/Pacific Islander, and other. A separate variable indicated multiethnicity. Number of "parents" in the home was determined by categorizing answers to the relationship of an adolescent subject to those individuals identified by the subject as living in his or her house.
Data Analysis
Because the focus of this study was on detemiining whether SES gradients existed for health outcomes, bivariate analyses, with linear polynomial testing, were done to determine whether graded relationships existed between socioeconomic indicators and outcome variables of interest. Analyses using weighted data were done with SUDAAN version 7.5.2 (Research Triangle Institute, Research Triangle Park, NC), to adjust for the complex clustered sampling frame of Add Health.5' To adjust for the extremely large weighted sample size, Add Health sample weights were normalized and recalculated so that the weighted n for a particular sample was equal to the sample size.52 A value of P< .05 was considered statistically significant.
Multiple logistic regression analyses were done for diseases found to have SES gradients associated with them. Because of problems with multicollinearity, only a single indicator of education could be included in these models. Since indicators of education followed the same trends in all cases, educational level of the highest educated parent was used. Unadjusted odds ratios (ORs) were progressively adjusted to determine effects of socioeconomic indicators adjusted for other measures of SES and then to determine ORs adjusted for other sociodemographic factors (age, sex, race, multiethnicity, number of parents in the house) in addition to indicators of SES. Indicators of SES were entered as continuous variables in these models to determine linear effects ofincreasing SES. ORs and 95% confidence intervals are reported.
Results

Descriptive Analyses
Basic descriptive demographic characteristics of the study population, including sex, race/ethnicity, family environment, and health outcomes, are shown in Table 1 fewer than 10% came from a family in which no parent had obtained a high school degree, almost one quarter of the subjects were living in poverty.
Bivariate Analyses: Self-Rated Health and Disease States
The relationships between self-rated health and disease states, sex, and parents having a manual occupation are shown in Table 3 . Significant sex differences were found for all diseases except asthma. Females were more likely to report depression, a suicide attempt in the past year, and a prior STD, while males were more likely to be obese. Number of parents having a manual occupation was significantly linearly associated only with fair-to-poor self-rated health, depression, and obesity. Figure 1 presents data on the prevalence of fair-to-poor self-rated health and disease states among income and education groups. Fair-to-poor self-rated health, depression, and obesity were significantly associated with household income and with all indicators of education. There were no significant associations between indicators of SES and asthma or STD. A reported suicide attempt was associated with income.
Logistic Regression Analyses
Logistic regression analyses were done to determine independent correlates of depression, obesity, and suicide attempt ( Although it is tempting to continue to seek a single strand in the "web of causation" to explain the effects of SES gradients on health, a better focus might be on "two spiders," one biologic and one social, spinning a joint web of societal factors and health.76 The translation of social factors into biologic and pathologic processes (the sociobiologic translation3) is a thorny and complex process that may involve different mechanisms and have different effects at distinct stages in life and that may act differentially for specific disease states. Understanding this translation continues to be a critical objective ofresearch.
The data in the present study provide information about ways in which social factors are related to adolescent disease states that presage adult disease. Although a gradient of SES with adolescent health is not pervasive, these data indicate that socioeconomic factors have meaningful patterns of association with the health of adolescents along the entire spectrum of SES. It is crucial to consider the social context and patterning of the lives of adolescents to clearly understand health and disease etiology. In the case of adolescents, this includes examination of their school and family environments, as well as their broader sociostructural environments. 7
